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7KH VRLO XVHG LQ WKH WHVWLQJ SURJUDP LV D JUDQXODU VRLOZLWK JUDLQ VL]HV EHWZHHQ  DQG PP DQG D VSHFLILF
JUDYLW\RI,WKDVDFRHIILFLHQWRIXQLIRUPLW\RIFRHIILFLHQWRIFXUYDWXUHRIDQHIIHFWLYHJUDLQVL]HRI
 PP DQG PHDQ JUDLQ VL]H RI  WKDW LV FODVVLILHG DV ³6:´ LQ WKH XQLILHG VRLO FODVVLILFDWLRQ V\VWHP 7KH
PD[LPXPDQGPLQLPXPYRLG UDWLR emax DQGemin RI WKH VDQGZHUHREWDLQHG DV DQG UHVSHFWLYHO\7KH
PD[LPXPGU\GHQVLW\ZDVDERXWN1PZKLFKFRUUHVSRQGV WRDQRSWLPXPPRLVWXUHFRQWHQWRI7KH






7R LQYHVWLJDWH WKHSHUIRUPDQFH LPSURYHPHQWE\ OD\HUVRIJHRFHOO DQH[SHULPHQWDOSURJUDPZDVFRQGXFWHG LQDQ














UHLQIRUFHG OD\HUV WKH FRPSDFWRU ZDV XVHG ZLWK WZR DQG WKUHH SDVVHV UHVSHFWLYHO\. 7KHVH GHQVLW\ YDOXHV ZHUH
PHDVXUHGLQWKHWKUHHFRQHWHVWV7KHGHWDLOVRIDOOWKHWHVWVHULHVGRQHLQWKLVVWXG\DUHJLYHQLQ7DEOH






7RVLPXODWH WKHHIIHFWRIZKHHO ORDGLQJXQORDGLQJDQGUHORDGLQJ WKHPD[LPXPDSSOLHGSUHVVXUHRIN3DZDV







7\SHRIWHVW 1 X' K' 1RRIWHVWV 3XUSRVHRIWKHWHVWV
















     7R LQYHVWLJDWH WKH HIIHFW RI WKH
QXPEHURIJHRFHOOOD\HUV
*The tests which were performed two or three times to verify the repeatability of the test data  
 (with maximum differences in results of around 8-10%) 
**in order to save time, only one load cycle of 150, 300, 400, 600 kPa pressure were applied.
5HVXOWVDQGGLVFXVVLRQV
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7KHILJXUHVKRZVWKHWRWDODQGUHVLGXDOVHWWOHPHQWVRIWKHJHRFHOOUHLQIRUFHGEHGLQLWLDOO\GHFUHDVHZKLOHu/DUDWLR
LQFUHDVHV IURP WRDERXWEXW WKDW WKHUHDIWHUZLWK LQFUHDVH LQ WKHu/D UDWLR WKHLUYDOXHV LQFUHDVHDJDLQ7KH
SUREDEOH UHDVRQ LV WKDW WKH FRQILQHPHQW SURYLGHG E\ WKH VRLO DERYH WKH JHRFHOO OD\HU KHOSV WR GHYHORS IULFWLRQDO
UHVLVWDQFH EHWZHHQ WKH JHRFHOO DQG WKH VRLO 6LPLODU ILQGLQJV XQGHU PRQRWRQLF ORDGLQJ KDYH EHHQ UHSRUWHG E\
6LWKDUDPDQG6LUHHVK$VWKHYDOXHRIu/DLQFUHDVHVEH\RQGWKHJHRFHOOOD\HUPRYHVWREHRXWRIWKH
]RQHZKHUHLWFDQPRVWVXFFHVVIXOO\LQWHUUXSWWKHDSSOLHGVWUHVVKHQFHWKHVHWWOHPHQWYDOXHVLQFUHDVH)RUH[DPSOH
IURP)LJEDWN3DDPSOLWXGHRI DSSOLHG ORDG WKH UHVLGXDO VHWWOHPHQWYDOXHV s/D DUH DERXW
DQGIRUu/DHTXDOWRDQGUHVSHFWLYHO\
4.2. The optimum value of the vertical spacing of the geocell layers (h/D ratio) 

9DULDWLRQ RI WKH WRWDO VHWWOHPHQW DQG UHVLGXDO SODVWLF VHWWOHPHQW RI WKH ORDGLQJ SODWHZLWK YHUWLFDO VSDFLQJ RI WKH
JHRFHOO OD\HUVh/D UDWLRIRUWZROD\HUVRIJHRFHOONg DWGLIIHUHQWDPSOLWXGHVRIF\FOLFORDG 













4.3. The effect of the number of geocell layers on the settlement of loading plate  

9DULDWLRQRIDSSOLHGF\FOLFORDGZLWKVHWWOHPHQWRIORDGLQJSODWHIRUXQUHLQIRUFHGDQGJHRFHOOUHLQIRUFHGLQVWDOODWLRQV
LV VKRZQ LQ)LJ D$V VHHQ LQ WKLV ILJXUH IRU ERWK WKH XQUHLQIRUFHG DQG JHRFHOO UHLQIRUFHGEDVHV Ng   DQ
LQLWLDOUDSLGWRWDODQGUDSLGUHVLGXDOSODVWLFVHWWOHPHQWVGXULQJWKHILUVW ORDGDSSOLFDWLRQVLVIROORZHGE\VHFRQGDU\
VHWWOHPHQW DW WKHQH[W F\FOLF ORDG F\FOHV WKDW GHYHORSV DW D VORZHU UDWH%RWK WKH WRWDO SHDN DQG UHVLGXDOSODVWLF
VHWWOHPHQWV FDXVHG E\ WKH ILUVW F\FOH RI DSSOLHG ORDG LV D ODUJH SRUWLRQ RI WKH ILQDO VHWWOHPHQW DIWHU DOO F\FOHV ,Q
DGGLWLRQ)LJVKRZVWKDWWKHUDWHRIFKDQJHRIERWKSHDNDQGWKHUHVLGXDOVHWWOHPHQWVRIWKHORDGHGVXUIDFHUHGXFHV
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7KH YDULDWLRQV RI WKH WRWDO DQG SODVWLF UHVLGXDO VHWWOHPHQWV ZLWK WKH QXPEHU RI JHRFHOO OD\HUV 1 DW ORDG F\FOH
QXPEHURIDQGIRUWKHDSSOLHGF\FOLFORDGOHYHORIN3DDUHVKRZQLQ)LJE,WFDQEHVHHQWKDWWKH
VHWWOHPHQWVGHFUHDVHZLWKLQFUHDVHLQWKHQXPEHURIWKHJHRFHOOOD\HUVGXHWRLQFUHDVHWKHVWLIIQHVVRIWKHUHLQIRUFHG











4.4. The pressure distribution inside the foundation bed 
)LJLOOXVWUDWHVWKHYDULDWLRQRISUHVVXUHLQVLGHWKHIRXQGDWLRQEHGDWWZRGHSWKVRIPP³763&´DQG
PP ³% 63&´ ZLWK WKH QXPEHU RI ORDG F\FOHV 7KLV ILJXUH VKRZV DQ LPPHGLDWH ODUJH LQFUHDVH LQ WKH YHUWLFDO
SUHVVXUHVZKHQWKHILUVWF\FOHRIORDGLQJLVDSSOLHGDQGWKHQDIXUWKHUVPDOOHULQFUHDVHRYHUWKHQH[WF\FOHVRI
ORDGLQJ WKHUHDIWHU VWDELOL]LQJ WR D FRQVWDQW YDOXH 7KH ILJXUH DOVR GHPRQVWUDWHV WKH SHUIRUPDQFH RI JHRFHOO
UHLQIRUFHPHQWDVDQWLFLSDWHGLQUHGXFLQJWKHSUHVVXUHWUDQVIHUUHGWKURXJKWKHIRXQGDWLRQEHG)RUH[DPSOHXQGHU
WKHDSSOLHGF\FOLFSUHVVXUHRIN3DDWWKHHQGRIWKHORDGF\FOHVWKHVWUHVVPHDVXUHGDWPPGHSWK³%63&´
LV DERXW    N3D IRU WKH IRXQGDWLRQVZLWK ]HUR RQH DQG WZR OD\HUV RI JHRFHOO UHVSHFWLYHO\
&RQVLGHULQJERWK WKHVHWWOHPHQWVDQGSUHVVXUHUHVSRQVHV LWDSSHDUV WKDWFHOOSRFNHWVWUXFWXUHRI WKHJHRFHOO OD\HU
SUHYHQWV WKH HQFDVHG VRLO IURP HDVLO\PRYLQJ DZD\ IURP WKH SRLQW RI ORDG DSSOLFDWLRQ7KHUHE\ WKH LQILOO FDQQRW


















































































 %RWK WKH RSWLPXP GHSWK RI WKH WRSPRVW OD\HU RI JHRFHOO EHQHDWK WKH ORDGLQJ VXUIDFH DQG WKH RSWLPXP
YHUWLFDOVSDFLQJRIJHRFHOOOD\HUVVKRXOGEHDSSUR[LPDWHO\WLPHVORDGLQJSODWHGLDPHWHUu/D§h/D§
,QVWDOODWLRQRIWKHJHRFHOOOD\HUVLQWKHIRXQGDWLRQEHGGHFUHDVHVWKHDFFXPXODWHGSODVWLFDQGWRWDOVHWWOHPHQW




 DQG  IRU WKH UHLQIRUFHG EDVHV UHVSHFWLYHO\ ZLWK RQH DQG WZR OD\HUV RI JHRFHOO FRPSDUHG WR WKH
XQUHLQIRUFHGEDVH
$FNQRZOHGJHPHQWV




 %ULWR /$7 'DZVRQ $5 .ROLVRMD 3-  $QDO\WLFDO HYDOXDWLRQ RI XQERXQG JUDQXODU OD\HUV LQ UHJDUG WR SHUPDQHQW
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